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$\Delta u_{m}=P_{m}(x)u_{m+1}^{\alpha_{m}}$ , $u_{m+}1$ $=u_{1}$ ,
$x\in \mathrm{R}^{N}$ ,
$N\geq 3,$ $m$ \geq 2, $\alpha_{i}>0,$ $i$ =1,2, $\cdot\cdot 1,$ $m$ , $\alpha_{1}\alpha_{2}\cdots\alpha_{m}>1$
. $P_{i}(x)\geq 0$ $\mathrm{R}^{N}$ .
$(u_{1}, u_{2}, \cdots, u_{m})$ (11) $u_{i}\in C^{2}(\mathrm{R}^{N}),$ $i$ =1,2, $\cdots,$ $m$ , $\mathrm{R}^{N}$ (1.1)
. $(u_{1}, u_{2_{7}}\cdots, u_{m})$ $u_{i}\geq 0,$ $i$ =1,2, $\cdots,$ $m$ ,
.
: $\lambda_{i}\in \mathrm{R},$ $i$ =1,2, $\cdots,$ $m$ , $\Lambda_{i}$ :
$\Lambda_{i}=$A$i-2+(\lambda_{i+1}-2)\alpha_{i}+(\lambda_{i+2}-2)\alpha_{i}\alpha_{i\dagger 1}+\cdot$ .









$\Lambda_{i_{0}}\leq 0$ for some $i_{0}\in\{1,2,$ $\cdots$ , $m_{\grave{d}}$
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. ( $u_{1},$ $u_{2},$ $\cdots,$ $u$m) (1.1)
$(u_{1}, u_{2}, \ldots, u_{m})\equiv(0,0, \ldots, 0)$ .
$\alpha_{i},$ $i=1,2$ , .. . , $m$ , $\alpha_{i}<\cdot 1$ , Theorem A
. Theorem A ([3] ) , $\alpha_{i}$
$A>1$ .
Liouvflle .
Theorem B. $P_{i},$ $i$ =1,2, $\ldots,m$ , (1.2),(1.3) . $(u_{1},u_{2}, \ldots, u_{m})$
$u_{\dot{\mathrm{a}}_{0}}=O(\exp|x|^{\rho})$ as $|x|arrow\infty$ for some $\rho>$ O
(1.1)
$(u_{1},u_{2}, \cdots, u_{m})\equiv(0,0, \cdots, 0)$ .
Example :
Example. :
(1.4) $\Delta u:=u_{i+1}^{\alpha}.$ , $x\in \mathrm{R}^{N}$ ,
$N\geq 3,$ $\alpha:>0,$ $\alpha_{1}\alpha_{2}\cdots\alpha_{m}>1$ .
$P_{\dot{l}}(x)\equiv 1,$ $i$ =1,2, $\cdot\cdot 1,$ $m$ , $\lambda_{i}=0,$ $i$ =1,2, $\cdots,$ $m$ , (1.2),(1.3)
. $\mathrm{u}=$ $(u_{1}, u2, . . . , u_{m})$ (1.4) . Theorems $\mathrm{A},\mathrm{B}$
:
(i) $\alpha_{\dot{\iota}}\geq 1,$ $i=1,2$ , $\cdot$ .. , $m$ , $\mathrm{u}\equiv 0$ .
(ii) $i\in$ $\{1,2, \cdots,m\}$ $\mathrm{u}\equiv 0$ :
$(*)$ $u:(x)=O(\exp|x|^{\rho})$ as $|$x $|arrow$ oo for some $\rho>0$ .
Example .
$\lceil(1.4)$ $\mathrm{u}\equiv 0$ , $(*)$
?
.
(i) $m=2$ , $\mathrm{u}\equiv 0$ ([1] Theorem 1.1 [4] ).
(ii) : $m\geq 3$ $\mathrm{u}\equiv 0$ .
$\alpha:\geq 1,$ $i=1,2$ , $\cdot$ .. , $m$, Theorem A
(Theorem 2).
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Theorem 1. $P_{i},$ $i$ =1,2, $\cdot\cdot|$ , $m$ , (1.2) . $(u_{1}, u_{2}, \cdots, u_{m})$
(1.1)
(1.5) $u_{i}(x)\leq C_{i}|$x $|$ A-1 at $\infty$ , $i=1,2,$ $\cdot\cdot$ . , $m$ ,
$C_{i}>0,$ $i$ =1,2, $\ldots,$ $m$ , .
Theorem 2. $P_{i},$ $i$ =1,2, $\ldots,$ $m$ , (1.2) .
$\Lambda_{i}\leq 0$ for some $i\in$ $\{1,2, \ldots, m\}$
$(u_{1}, u_{2}, \ldots, u_{m})$ (1.1)
$(u_{1},u_{2}, \ldots, u_{m})\equiv(0,0, \ldots,0)$ .
Theorem 2 (1.4) $\mathrm{u}\equiv 0$
2.
.
: $\mathrm{R}^{N}$ $v$ $\overline{v}$ ,
$\overline{v}(r)=\frac{1}{\omega_{N}r^{N-1}}\int_{|x|=r}v(x)dS$ ,
$\omega_{N}$ . $P_{i*}$ :
$P_{i*}(r)= \min P_{i}$ (x).
$|x\mathrm{l}\leq r$
$P.\cdot$ (1.2)
(2.1) P.$\cdot$ r) $\geq\frac{\tilde{C}}{r^{\lambda}}..\cdot.$ ’ $r\geq r_{0}$ ,
$\tilde{C}_{i}>0,$ $r_{0}>0$ .
Lemma 1. $(u_{1},u_{2}, \ldots,u_{m})$ (1.1) . $\forall\epsilon\in(0,1)$
$u$: %-.
$\{$
$\overline{u}:(r)\geq C_{i}\epsilon^{N}rP_{\dot{l}*}(r)\overline{u}_{\dot{\iota}+1}(r(1-\epsilon))^{\alpha}:$ , $r>0$ ,
$\overline{u}2(0)=0$ , $i=1,2,$ $\ldots,$ $m$ ,
, $C_{i}=C_{i}$ (N, $\alpha:$ ) $>0$ .
Lemma 1 [3] Lemma 4.2 .
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Lemma 2 $h,$ $\tau\in \mathrm{R},$ $d$ \in $(0,1)$ , $\epsilon_{0}\in(0,1/2],$ $y\in C[0, \infty),$ $y(r)>0,$ $r\geq r_{0}>0$ .
$\forall\epsilon\in(0, \epsilon 0]$ $y$
(2.2) $y(r)\leq C\epsilon^{-h}r^{\tau}y(r(1+\epsilon))^{d}$ , $r\geq r_{1}$
$\ovalbox{\tt\small REJECT}$
$C>0,$ $r_{1}\geq r_{0}$ { . $y$
(2.3) $y(r)\leq\tilde{C}r\overline{1}-7\tau$ , $r\geq r_{1}$
, $\tilde{C}>0$ .
Lemma 2 . $h\leq 0$ , (2.3) . $h>0$ .
$\epsilon_{n}=\epsilon_{0}/2^{n},$ $n$ \in N $\forall r\geq r_{0},$ $\forall n\geq 1$ , $E_{n}=(1+\epsilon_{1})(1+\epsilon_{2})\cdots(1+\epsilon_{n}),$ $E_{0}=$
$1$ (2.2)
$y(rE_{n-1})\leq C\epsilon_{n}^{-h}(rE_{n-1})^{\tau}y$ (rEn)d.
(2.4) $y(r)$ $\leq$ $C\epsilon_{1}^{-h}r^{\tau}y(rE_{1})^{d}$
$\leq$ $C^{1+d}\epsilon_{1}^{-h}\epsilon_{2}^{-hd}r^{\tau}(rE_{1})^{\tau d}y(rE_{2})^{d^{2}}$
$\leq$
$\leq$ $C^{1+d+\cdots+d^{n-1}}\epsilon_{1}^{-h}\epsilon_{2}^{-hd}$ . . . $\epsilon_{n}^{-hd^{n-1}}r^{\tau}(rE_{1})^{\tau d}\cdots(rE_{n-1})^{\tau d^{n-1}}y(rE_{n})^{d^{n}}$
$=$ $(C\epsilon_{0}^{-h}r^{\tau})^{1+d+\cdots+d^{n-1}}2^{h(1+2d+\cdots+nd^{n-1})}M^{\tau(d+d^{2}+\cdots+d^{n-1})}y(rE_{n})^{d^{n}}$ ,
$M=1$ ($\tau<0$ ), $M=e$($\tau\geq 0$ ). $r\geq r_{0}$ .
$\epsilon_{n}=\epsilon_{0}/2^{n}$ $narrow\infty$ $E_{n}$ $E>0$ . $0<d<1$
$(rE_{n}f)^{fl}arrow 1(narrow\infty)$ . (2.4) $narrow\infty$
$y(r)\leq(C\epsilon \mathbb{P})\mathrm{i}^{1}-2^{(1d\}}l$ M\neq \sim r 5, r\geq r
(2.3) .
Theorem 1 . $\mathrm{u}=$ $(u_{1}, u2, . . . , u_{m})$ (1.1) . $\mathrm{u}\equiv 0$
(1.5) $\mathrm{u}\not\equiv 0$ . $\epsilon\in(0,1/2)$ . Lemma 1 $u_{i}$
$\overline{u}_{1}$.
(2.5) $\overline{u}$( $(r)\geq C_{i}\epsilon^{N}$rI $i*$ (r)-\sim$+1(r(1-\epsilon))^{\alpha_{*}}$. , $r>0$
- $(u_{1}, u_{2}, \ldots, u_{m})$ $\overline{u}_{i}(r)\geq 0$ . $\overline{u}_{i}$ $\mathrm{Q}$ . $\mathrm{u}\not\equiv 0$
$\overline{u}_{i}(r)>0,r>r_{*},$ $i$ =l, 2, $\ldots,m$ , $r_{*}>r_{0}$ .
(2.5) $[(1-\epsilon)r, r]$ , $r\geq r_{*}$ ,
$\overline{u}i(r)-\overline{u}$i(r(1 $-\epsilon)$ ) $\geq C_{i}\epsilon^{N}\int_{r(1-\epsilon)}^{r}sP_{i*}(s)\overline{u}_{j+1}(s(1-\epsilon))^{a}\cdot.ds$ .
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$\overline{u}_{i}$ (2.1)
(2.6) $\overline{u}_{i}(r)\geq C_{\epsilon}\epsilon^{N+1}r^{2-\lambda}\overline{u}_{i+1}(:r(1-\epsilon)^{2})^{\alpha_{*}}$. , $r\geq r_{*}$ ,
$C_{\epsilon}>0$ .







, $h=(N+1)(1+\alpha_{i}+\alpha_{i}\alpha_{i+1}+\cdots+\alpha i. . . \alpha_{i+m-2})$. $r(1-\epsilon)^{2m}$ $r$
$\overline{u}i(r)\leq C_{\epsilon}\epsilon-_{\mathrm{X}\vec{A}}^{h^{\mathrm{A}}}r.\overline{u}.\cdot(\frac{r}{(1-\epsilon)^{2m}})^{\frac{1}{A}}$ , $r\geq r_{*}$ .
$k>2m$ $\epsilon$ $\epsilon/k$
$\overline{u}_{i}(r)\leq \mathit{0}_{\epsilon r^{\Lambda}\overline{u}_{i}(r(1}^{-_{7\vec{A}}^{h}}.+\epsilon))\not\supset 1$ , $r\geq r_{*}$
, $C>0$ $\epsilon$ . $1/A<1$ Lemma 2
(2.7) $\overline{u}_{i}(r)\leq Cr^{\frac{\mathrm{A}}{A-1}}.$ , $r\geq r_{*}$
. $\mathfrak{R}$. sub-harmonic
$u_{i}(x)\leq C|x\ovalbox{\tt\small REJECT}$
. (Theorem 1 )
Theorem 2 . $(u_{1}, u_{2}, \ldots, u_{m})$ (1.1) .
$\Lambda_{1}\leq 0$ . Theorem 1 $u_{1}$ $\overline{u}_{1}$
$0\leq\overline{u}_{1}(r)\leq C_{1}r^{\Lambda}\neq_{-\overline{1}}$ , $r\geq r_{0}>0$
, $\Lambda_{1}\leq 0$ $u_{1}$ . $\Lambda_{1}\leq 0$
$\lim_{rarrow\infty}\overline{u}_{1}(r)=\infty$
([3] Theorem 4.1 ) . $(u_{1},u_{2}\ldots., -)\equiv$
$(0,0, \ldots, 0)$ .
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